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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a (0 
semiconductor device having an interlayer insulating 
film which is improved in dry etching selectivity ratio. 
SOLUTION: An interlayer insulating film composed of 
a plurality of laminated films of different materials is 
provided on a substrate, and at least one of the 
laminated films, preferably the lowest laminated film is 
composed of an aluminum opxide film 206 or of a 
boron nitride film. Then Cu wiring 214' is formed in a 
plurality of grooves formed into the interlayer 
insulating film, so that the adjacent wires of the wiring ct>) 
21 4 * is separated from each other by the insulating 
film. The layer lying above the aluminum oxide film 
206 is set as an insulating film having a low dielectric 
constant, for example, an organic SOG film 207. 
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l*lft?l;i£Me***U ±eMm«ftKlcJ: t? Mft-f- 
a±E&*eiMO*s#IBSnTv*a c <b ^^m^-r^)ft 
** l E«o*8H*KB. 10 
[ft** 3] ±lBr/u^ = *A»ftK«r±«»t'#-SI6 

[ft** 4] ±fE»JiW©rt9±f2*T«o±tc:ffiB-r 
[Iff** 5] JEEffiftttVI&lkKtt* JfcBMMW2. 4 

2»b3. 5(0»t^5: *4rW«£r5.lt**4E« " 

O¥«#3£«o 20 

[iff** 6] ±E»BH6»Bt©Tfc. $bK£2tf>JBM 
7 ^ £ 5 r t £ t i" 6 1 1 ** 6 Ett<0 ^WffrJS 

So 

[ff**8] ±E»2<^«JiK(Ort^*< ^ t— JI 

ire tb z> c t * t -t a i t ** e x tt 7 E«e <o » 

[It** 9 1 ±ET/U5 = !>A|Mblll*r3E«»i:-*-5lft 
tHR. ^p^»bK*:*ric»fci"5l6»BI»OfS/» =^ 
gfbfflSfl* b * 5 £MR*> & ft 5 b M&titz'Pte < t 

If** 7 e*o*N»* 
[ff**l 0] ±ESf««cortcoryu? = «?AK{bK*: 40 

£ 1- p ^»bK«r*rt» fc «i6 

»BIE\ -tOM**S5 nm^b 5 0 nm(Dglt^5: 

fc Sr#«t -TSIt** l *>b 9 ©v^-T ^-Kfa<S<0^ 

[»**1 1] JtfS^2^a^^co^coTyW^^^^^ 
{bK*±rit»ti-5lftlWS. ^ny|«^M»i:t 
5 IftlWKX y a ^KfblKa* b ft s IftlkRjd^ b ft 5 

nm^b 5 0 nm^Itfo^r t*4»*i:-*"Slt** 

6 ^ b 9 ^jftj^-KEfS^WffiS*. 50 



[fi**i 2] «E±KKttbixfc-f 
7^11^9 J: T/i^ = *AK*bR*£ric# 
ttSRXtt^p ^»bR*r*«» ^ -f 5JB^ b ft -5 « 

i <nmmmzjtm-fzm i oig, agi«n 

^•^^L.T±EIB2W*6»R^St^^-^^ric-rsS 
Scoxa&tfJiE*'***- y©WM< t fc— SP<£>± 

h7 p 7^<0'>ft< £ t-^^StU^ii:6l4 cox 

[»**l 3] J:ESS4<za:ga>«lc:, />ft< fcfeJtE 

[iS**i 4] ±Eg5(^II^[:, ±E»2o!6» 

[lt**i 5] as«±^Rrj , bH*:TJiB»o±B*« 
P <t 3 tc. T/^5=.i>A^bBt*r*ft»i:i-5IJI, ^p 

«*»bft6»^b®tfix^ft< t t-aoK^bftS 

«-tt» i ofglftK t^^^-v ^#ttco^ ft 6 ft 2 af&jfft 

S?rMt5S2<DXS, K»2fl5l6l»BI±lc % 

= A|MbK*r*«» i -f SBtXtt^o va-fbK*:^ 

ttO»4SJB4 0|6»Bl«:*dt-f-5J|l4 0Xa, K»4 
cotfeHcM^. t/±E» 3 co^H(^ * -/w^^ 
U ±E»2^i|ftaKS:Ba*^:S«5(Oxa, JtE» 
4^)ft»li:, ±E*:— /w^- ^to/>ft< t>— 

87>f >Srfflv>T, ±mm4<D 

iW:«/^-y^Mt5«c, ±E*-y^^ 

Sr 516(D xa& t>*±IE^ 2 cote^Ko * 

[»**1 6] xtam7cDxmco^(^ x ±f£^^-> 

[ft**l 7] XIE^SCOXmcO^lC, ±E» 4 COffi)^ 

K±^IB«*ixfc±EAMtft*ft««W*-r'<5r t & 
[»**i 8] S«Ji*cK^bix^TJiia»o±ffiS:B 
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jb i <omm*m$L-tz>m i coxa, i <o«e*Bt-h 

CKI l ofettR k y v Sfttecomte £ IB 2 (Dt&m 

-Lie -LESS 3 coteSm k^y^> ^ttOS^S!4 <o 10 
MWS:»«t5JS5©m ±EflU<ott*BtU:, ± 
E#— — V0>d>fc< t fc— fflJ^Bm-r5«t 

SB 6 <£>Xg&ULbE«2 t?5jte^O^-^<^-v<DT 
<o±B«i<o|6|»JHI*r*y^v^U JLETJf 

[«*«2 0] ±EJS8OXfi<0»K:* _t|E!B 4 
»*JS 13, 14, 16, 17, 19, Xtt20 %Zffi<D 

4: a: s/ ^ >- ^#t£ro||/j; 5 IK 2 <Dmmm&&tiZi- 5$2" 
±E«2 0|ftl»K^*-/u^^ — ^*»rt-t-5 
JB 3 oxSXV±EIB 2 (0*6j»K<o*-yw?^ - ^ot 

[0 0 0 1 ] 40 

[0 0 0 2] 

c-Mosasttiern-fey-j-^cftata 

IKSSiT-, 75>o, Fdv 
-r^U">3>»tt^«n^iffl (Cu) «frEJftttfl-i;: 



EJBIftrt:tf>* (Damascene) ^ 9 

hro/h£^CMPfe£llHKc-C#5;rf y 3/ ht*>S 0 
[0 0 0 3] "f^TJV • ^S^ifc|C:i3l*Tfc, V><o 

K 7^h7^ h ^ if 1 9 9 5 Jl/t—t 

9 7-9 91 (Ext. Abstracts of the 1995 Int. Con 
f. On SSDM. Osaka, 1995, pp97~99) ^Ett^*fei& s ±ac 

[0004] mi oRum 1 1 ^"t^tjv • y-^i/^fe 

<D7vteX7u—<Dlgtmi:7*-ro HilO (a) te, ^n. 
TJV . 19 Cu ^1^9 9 h W^^ — a* 

9b'^9 9 f ) fcCu^*MI»fc»«i-5||Rfl!>T*»tt 
ro^J^^.LfclUT'fo^o IfUcoS iBMbR4 0 1<0± 
^I3:^^^fc^2 60S i »{tR4 0 2~cr>^ — ><D^\Z 

T^ga^4 0 3 3fls»*Six, ^roi^KOSiSM 
4 0 4, Kl0ffiRtt4Kf6|MK4 0 5, g2(OS i ^ft 
14 0 6, » 2 ^fiSI«*KlftK4 0 7^8(11 $n<5. 
91 1 -SL^m 2 <?{£Rtt*ttttK4 0 5, 4 0 7 k 

^•rnsoG (^b°^ ^-v m^yym&^ts 

JK(c=3. 0) 3&s^«*j«jc:ft5i%*fettS. *i 
XtJ ? »2 0fi;R«**6i»IKoK»:ii, x^-f^tcj;^^ 
*Sd s , 5 0 0 nm^ll 0 0 0 nm^W- f&&)X*fo 
5 0 SlMS2roS i 8M4 0 4, 4 0 612, 

nm&mmv^v^^yx bvs<m^-b'-?x#mk 

XVgiteZtiK MlOOnmJ^J:2 0 0nm^T<7)«5 

[0 0 0 5] ftiOlw, *±«(Cffi[|S-rsJB2 0(g:R«* 
I6&I4 0 7RXfZ<DTm<Df52<DS i g^bM4 0 6^ 

xu, mi<D&mmmt&mm4o smmzmmzitZo 

B10 (b) ^^ro7L^ 0 ^->4 0 9*r»dtLfct», 



(4) 



#IM 2000-299318 



[0006] sck, mi i (a) [ZTjk-rxo^. d 

TSlMl2Oi^ffigl4 0 5, 4 0*7«rK7 

fc»»tt, »2(OSi«M4 0 6^-K-7^^t<j: 

5^7L^^ — >4 0 9^^^^5c r^xy^y^ic 
£9, !2Oiil«M4 0 7Hlj;«/^-y4 1 
ltiK $lo«t$M4 0 5K»ML'<? — >4 0 

[0 0 0 7] «l&tl ? SB2<Oig:Rtt*»i»K4 0 

5, 4 0 7 ^Tl^Ei^tl/c^ 1 ^t>'« 2 S i lib 
14 04, 4 0 6S:K7^3:s/f^lT, 7L^*->- 
4 0 9<7)T£B(;iTJiIEi&l4 0 3 <Dmm*miti£ J £ti&, 
CuI^iIHMt5 0 iK*tcfi, CuBW>»/Mtr*;: 

MSt't>!3, -jRKtt, (Ta) % Sffc*^ 

^A* (TaN) , WC?*^ (T i N) , mt*^?* 

(wn) m$*m^t>frz>o cu8^«*ftiir 
[0008] i^c, cmp mzxvm 2 (D&ffim.mt&m 

l4 0 7f!WCuIWIU, Cu/7^414S 

r/cuii4 i 3fcw«ptc:»*Lr»2JiEI»fci-5 

(111 (b))„ 

[0 0 0 9] $ fete, reo:/n-tr;*£&<9 iSi"w £M£ 

9, ms. *4; se>*^tta±ocuEj»t^ 
7m*t5 0 

[0 0 10] Hill (b) fclli, BflP?L4 0 97F2 

dusa>^— k-^*^ t Lxm^^tzm2(os \ mitm* o 

6 TJ1IS$I 4 0 3 coSLbKJgjS L7c Jg 1 CO S i ^{b 
K4 0 4©K7-fxyf^©fc l3B#K»*£*xrt: 

2 (OS i ^{bS!4 0 6tt^±^B*5fe-T5^Sfa*V\ 
[0011] 

*o/hsv^K» (c) w^z^/vtcmmmzmrfi&mm 

Ttt, tISOGi (JfcRfl*: 3. 0-3. 5) , *K 
IM S K (JfcRfl* : 3. 0-3. 5) , 'O/^ n 
^> (JfcRtt* : 2. 5-2. 7) % TKy^T^rv-y 
I'V (JtR«* : 2. 4-2. 6) fell,*. 
[0 0 12] -IS:^ S i BtYbK^S i mtm<D 

Fa x C4F8. CHFs^CFl^^^fcl^ S 

i mtm/ s i ^b§i<o^ y ^ > ^a«jt « e - 1 o 



ttbfcv*fc«>, i£R«*l&*Bt/S iSM^x^fy 
^il^it^3-5{§(C{g;T-r5o r<7>± 5JC±|E«e*SE 

[0013] H] 1 2te, ^v^>?M$ltt<Dlg;Tlzft5 
MHO— ««r«LfcH-e*5 D SffiWKttlS 1 l (a) 
fc^Lfc* g2<DSi Sft:Bt4 0 6 1*. ^2 cote 

10 Rfi#&tidS4 0 7©xyf^ Fy^g da<^* 

M) ^1 <0fiR«**6»BS4 0 SSraiy^^^i-SBR 

iSM4 06^*U H l 2tc:^:-r<t TS^ 

[0 0 14] rtbboPplJH«r«*"r5-o^a^ Ut 
S i»tBKo»BHb^*>*^, S i ttfcK0K*«rJ|t< 
20 -r5tiB«»*^l«*Pi-5^:«), {KR«*lftlUK«:A^ 

[0016] 

30 ^5m»coa«^^^$tu/cgr^^ai^^:^, 
t-rz mmmx \z # o >&fbw £ £ -r 5 *6 

[0 0 17] JtEJBMilfeiftBt^tt, AREiK^l^S 
JttBMM#3. S^TT'feO, JtR«*36S2. 4*iT 

50 ^V^75^T*fe6o 
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[0018] £fc, z<ommi&mm<DTic % 

lift S«ftoS5 2 offJUK^ b«db 3? r i L 
v\> &2 0JIMI&HRia4, RIW« *f 

mx*>*> % z<D&mm&m2<Dmmm<oft(oMcTmiz®: 10 

[0019] ±E8[JBa«>rt^r/u5^!>A»^bjBlfc^ 
£ i" 5 IfeiftRX f4 * n v mtm * b-tz&m 

^Sf bfflW* ft SfeftH** & ft s »a* 6 3 tf *bfc 

^ft< b i>— ao*6ittKfc-tOKff3&S5 nm^f)5 0 n 
m©«H-Cfc*r i##*LV\, 5nm*«-CHK7>f . 
=.y7^y<DTX*ttb LT0>SMBj&MKTU 5 0nm 
*r«*.5fc*DXiftSJiL< ftS^b-CfeSo 20 
[0 0 2 0] 7/^;n>>A8M^i^tt5 

an, i%^e>3%sff3& s »*Lv\ 

[0 0 2 1 ] mmZfttttT/u ^ = * A&tKR 

14, fb*ttfc#ttlCftje"C*>5fca&, (B) ^tK 

ib (h) &tf«si (o mxmm t (o) ^^\^m<tt 

fed, A lCh, A 1 B T3, Al I 3^(^/NU^>>fb 
^feO^RiCSitftttntf^y^^^fii/uifjSfT 30 

f4, **** 7k*X^««<o*ai*5R (ci) , US! 
(Br) , mm (i) ^bft-&a©{b-&*fcfflv^so 

lw«v^feixS7^*3Ro^, flffrWt-f4CF4, C4 F 

7^$ = !>^7yft* (AIF3) G>*Mb#£&fcV> 
fea?)^y>^^Ki6^iifTLftv\ »v*#j*l*i«, T/u 

[0 0 2 2] H 1 3 (4, mm S O Gm^ft-fZ S i ^{b 

f4, tiSOGWI^5 0 0 nmb LT^tT^ 

5 0 sasoGRis iaHbKi^a«jt;tt-5«aL 

7H#^;*XftV^c£>. ^OgfJ?<OTPRt4 8 0~ 1 0 0 nm 

Stw5 0«a±*S#b*L5fc«), ^C0MJ¥f4l 0 nm*£ 
ST*-hft£ft5 e 50 
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[0023] gii4t^ y<m<Di&mbmmm<Dtt: 

0, 7. 0, 11. OfcU ±TE*n©»31WftKfl[ 
t5 0 0nmafc. S i HWtfV^fc**, »R^b 
OTPfif4 8 0- 1 0 0 nmlgTfc^OT, ±TIS^^ 
<0±#<0JfcBt«**3. 2 5£XTtz~rz>z.b&&mzm 

tf, fcas^te* ft a<OT\ i*^®^ 

3. l£JLTSr*«"t"5wi:^prfigi:ftS 0 
[0 0 2 4] — T^ = *Aj|fe8dRI4BC hH 

Jgl-^s i S{bM(dMLTI4, ffi5firaft0SftJ£*sftb 

Onm/mini/h^^ ^KT/l'S = * A*&»RSr 

T ^ = £ Ajf6»JR<^3pJ^^ov^TlB5S LfcdS, ^ d > 
^<bM (BN) *r«V^TtM*0»*3ftS#bixS 0 

[0 0 2 5] ±IBJB2K>Btt4rarti-Sfe*jc, 
**M<o^*flsKK<oMat*ifef4, SttiWRttbixfc 

* AHftjttr^A^ £ i" 6«XI4# d ^ttfbBt *r±fifc# 
t-TSK^bftSJSi w»l^Mt5fi oxm 

w$2<Dmkm*m$L~tz>m2<nxMb, m i <ommm^ 

yf^U»2 o »6aRf d stx-? * - > 5^3 

[0026] rww«ii©«i*tt-e, micojim 
<om^. bhm^f-^tpizmmmv&m&m 
tb&ttzba>mti^\ z b\cm2<Dmmm±.\z&z>- 

[0 0 2 7] ±E»4(DIg-e, h^7 

[0 0 2 8] ±IE^2CO@^^it^-ra/c^|c:, 
*38M<0**flcSSB^IH5t*jfe»4, £ffi±(-|S:ftf>^ 
TSSS^co±®^S5 4 5i-s T/v^-r>A^bKSr± 

=» >-»b»** e> ft 6Bt**b ft saw* b»tf ixfc^ft < t 
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<tm z k -r z m** & ft * m 3 o*6&k * 5 

2©«»iS:BaiSt5»50lSt, £40t&fUR<Z> 

/u^ — ^^Tcom l oJfeRffll&si y^if 

fcb<DT*&5 0 

[0 0 2 9] ±fB<o«7 0>Xg©&K % — 
-/i"<*-:xeD*KEi»Ei^ — = b^v^m 

jWSP£L'V\> ■ 20 
[0 0 3 0] £/c, ±i£Ogl 6 GDXm**— 

(^/>ft < ^ t> -mmm-t s x ? tc 9 vjro.^ * * 

[0 0 3 1 ] ±lE«2 0B«j£S/*i-5*:tf>l;i* 

= ^«Yl«*»bft5K^bftSW^b»«nfc*ft< £ 30 
b— «0>BW»6>ft5!B l (Dt&mm&Mf&'tzm 1 cDXH 

2 <D&®im&j&f8.-rz>m 2 <o Jim sb 2 <e>*6»bll 
^M^±j*^^i-5K^bft^m3wi&j»ii^^-rs 

U »2W|6»KSrfltmS-frS«4C0XSi:, SB 3 cojjfe 
>-<7»ft< £ b— SBds»tt|-rs J: at** — ^4r* <o 

U THEj»SrSfflSi3:5»7WXaSr»:{tSi5(-L 
fcba>T*fc* 0 
[0 0 3 2] ±IBcom7coX^O^(c, 

ym<D&m*m:&b&&z ktm*^\ $b\^^<n'& 

Id, »4©|§*JBt±^IE«*nfcJilBAK*ft^««« 
»FMM-SCt*s#*UV% so 
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[0 0 3 3] r 6 

'<* — wj>ta< t b— B^ifflt 5 <£ 5^5^^«o 
[0 0 3 4] Sfc, ±K»2WSWS:a«-rSfc*lw, 

Tm&m<D±m*im? x 5t-, 7^ = *ABMbBtsr± 

5IKl©J6»«S:Jg*"r5»lOXSi:, fBl^iteiSBI 
±ic r *i £ si y ^ > ^*H£«o*ft 512 0>|&WK«:Sj& 

^t5S3(Diit, m2<Dtmm(o^—^<^—><D 

5#4<&XB*rRtt6 J: 5 icL/cbeo 
[0 0 3 5] 

6 0 ^r-Cfi, fv^isoGlCi/y^ • 
ft«rfflv^rCuE«fc»rit-r*««r*i-. ft*3iati#^ 
p ir ^ 7 p - i "d *5 5 »f ® H £ ^ L b <30 T*fe £ . 

[0036] mi (a) ic^ufcj:^^, mm®9&<om 
mm* ±^m iosi iMbK 101, 12 

o s i mitm 102, mi m^m 103, ^3^sii 
<tmi 0 4&tj<ftijiE*ii 0 3 £m2JBe»*:«ssi- 

**LfcT**««:J|SfllLfc. JBlJIElftl 0 3lt » 

l^si ^{b^ 1 0 1 fDmfe<owm\zmoL s □ ?l 

ilTV^ e ^l^ME^l 0 3 2 CDS i »{fcKl 0 2 

I*. -{i2^««BF«ffi (cmp© iz£QQtm*ft\f\ m 

1 0 5 i:S3ws i mitmi 0 4tCMPSl:J:5¥l 
^b^^Tofco mi (os i iMbDti 01, I2©s i ^{b 

1102 RVSB 3 <D S i ^>fbM 1 0 4 ft, T E O S ("T 
b=7HL Y^-i^yy^) tOiX^^m^^tz-fyX^it^ 

nmfc&m (T'yXvcvD© x-mm^tcs imitm 

-PiX, 400nm % 400nm s 7 OOnm^Lfc, ^ 
HEil 0 3H>^- = ^^ h^^l 0 511 

(W) -CfcSo 

[0 0 3 7] ^tc, ±fBLfcTifc&ffi±tCT>o^ = £i> 
Ml 0 6, tiSOGll 0 7Rt;S40P-S i 
Sikll0 8!rll»:MU 8 S«SOGR10 7H* 

7 xvr y '»^iit'ico^i ji^^ igv\ m±m 
y^lit'tisoGlgi o 7 <D&tt&m<;izib<D{%m 
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tel 5 nm, ^^SOGJKl 0 7 <nmm&4 0 0 nm. , 

^ 4 p - s i mitm i o 8 <omm*. ioonma 

tz 0 W^SOGJUl 0 7 <DMj&{a*mto<D®mm*i8z& 

fc. 7yK^^i«i0 6OMi:il m^f--r^ 

p FD^On^7X-7^^fe (j[^T, E 
CR^7X-e^^y^fetE3zEi-5) trfli^fc (Hi 1 
(a) ) o ^^AKftK^Mi: 

l5i^^^7X-7CVDMCVDMV> 

[0 0 3 8] Rid, J^&O yy^77^ -SfllCi: 9 , 

^<bLT, ^4(OP-S iBKbRl 0 8, fiSOGH 
10 7 MlLT7^W^-y 110 £r*5^Lfc (El 

1 (b) ) 0 *40p-si mtmi 0 8, tSSOG 

Ml 0'7^x 7 fy^{:fiC4F8, Ar, 0 2 C0^^f 
*&fflv*fc„ ±12 K^^iyfy^ftfrl^ltSS i R 20 
itWk/T /l> Z~<> J*mm<0=. ^WKJttt: 50« 

£JL±"C*)50-e, 1 5nmi:^[:|^7/^;^^^ 
fbBIl 0 6T^+^yfy^ hy/<Ki tt« 

[0 0 3 9] M^T, BCh^Ar^«:fflV^K7 
CVDffiSrfflV^T2 0nmroSftf^^JS 

(t i nir) 111, cuBii 2<Dmm*ftitt m 

2 (a) ) „' CuJBl 1 2<Dj&mt. CWm^Mh 30 

[0 04 0] :ic7}&, CMP&(C X i R 

4bRl 0 8l(OCull 1 2/T i Nil 1 1 &ffig§ L 
"t\ CuEiii 12' ft^fcCu5£«ESih 
ItLt, 2 0 nm(D7^^^AiMi 1 3 £it® 

[0041] *st*«*c*5i^rtt, r/u$=^AlWh;Bt 

1 0 6^|SOGgl 0 7<D=.y^>Jf* 
.i-2>r^*CJ:f9CuEj»l 1 2' m<DM<Dmi£&fT<o'tt 40 

[0 0 4 2] *mt«TfKfPLfcKfl-tt, S i ^ 

fbBS (lOOnm) ^/^fc^lCjt^, fBj§£F*SO«& 

Sr»9 0%*cfi«-eftfc o 7/u5-*J*8MbBSi 
0 6^{t;LT, ^^fl6,OT/u^n^A|6»lB (7;u^ 

7/i/U*AimUt) #o>SE{bBI (BN) £/H^T 

soGKicfttt, tK y ^ k, ^/^Dyfy, so 



f l/y, T I)**.—' r/K t>f h7^«WF 

fc. 

[0 0 4 3] HJ£#J 2 
i-^ 0 I^tlSOGlC7a7/W^v/ 

Rt/CuiBI»4rra#fc»j«i-5«|«r^i- 0 4*3H3-H 

6 li^^a-fe^^p— lc*3ttS»r®ia^^L/ct>(OT*fo 

[0 0 4 4] El 3 (a) JC^-f £ 9 |C, jfMSlnJSS^lb 

Sf^ flg^m) ±ic, Si©p-s i^ibl2 0 1, 

I2^)P-S i m<tm2 0 2^t^mi^5£^2 0 3^ 

fecni&mctef&lstzo JSi«ia»2 0 3tt. Iitop- 
S i K^bR2 0 1 <OBf3£o««*c«rtSix^:B|P7L (HI 

V>5 0 SUIK8I2 0 3 i:$2(OP-S i Rfbfll2 0 2 

fe e f£ 1 cop- s i R{bM2 0 1M20P-S i & 

teJH 2 0 2 (DJKfffi**- 4 0 0 n m t Lfc. IB 1 lEi 

2 0 3ft ^^^fe^CVDft^IV^MUc^ 
X^X^ (W) II(j:4 0 0nmT'J)5o 

[0 0 4 5] ±lt^™Sfi±lcIiOT;v? 
x^AiM2 0 4, Il(OfiSOGi2 0 5, ^2 
(07/U^^^{bl2 0 6 v S20f«SOGR 2 0 
7&tfJg3<OP-S i HHbBE2 0 8«r*JWft*Lfc. « 
liwS3<DP-S i 8MbI»2 0 8te, :w7r>^ 
Ig-C»2 0tiSOGR2 0 7WjEfS:JSCfcJ!)W« 
HR<!: L"Cffll^"Cl^<5 0 JBi, f 207;U^^ASft. 
12 04, 2 0 6^111^, ^ftllOnm, 2 0 n 
m, »1, K2^«SOGR2 0 5, 2 0 7 ^J? 
fi, -^tl-^H 7 0 0 n m, SOOnm, g3(OP-S i 
IMbR2 0 8 69K*ttl OOnmt Lfc e II, SB 2 <D 
t«SOG«2 0 5, 2 0 7 0^Ad»ffl*POlp]tstt# 

trofco f£l, 12 07/U;x'>^l2 0 4,2 0 

3 (a) ) o XmMMX'te. T*$-*M>mtR<DJ&& 

[0 04 6] &f£\ * h h 2 0 9 4:&*LfcSL 

^!)7 P fy707^K (KrF) en * U— if y 

7 7>f-a«|:i^ t«2 0 0 nmO?L^^-V2 1 
0fc»r*O»tt*c»rtLfc (0 3 (b) ) o «vvr\ K 
^^y^-^ttfcJitK 3I3CDP-S iM2 0 
8, g2(7)WlSOG!2 0 7, f2(07;U;-^A^ 
4b§l2 0 6 MlLt^-yW^-y2 1 O^^j^SM 

^is^ Lfc 0 ^3cop- s i ^{bR 208, 12 (omm 
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SOG^2 0 70x^fy^|:HC4F 8 , Ar, Oz<D 

>i/tdfi, BC 1 3 t A r tfX*m\,^tz (04 
(a) ) 0 

[0 0 4 7] * b Ui/X b 2 0 9 £|&5fe Lfc&, 

h \sys* b 2 1 1 ^Ml, K r F^^r^^U— 
if y V^77^»J: 19 * h h 2 1 1 CO^-f 

>/<9->&mm<DMmzm&Li,tz 0 m4 (to \z^<d 

^r®[U^^i- 0 7}x h i/'^ h 2 1 1 <D=74 — ><d 
^•^"^[13 OOnmi Lfc 0 IO*hl/i/7h21 1 10 
5fet-^L/c?L>'^->2 1 0# 

[0 04 8] _tf£* h US** h 2 1 1 CO^W 

^ — £ IT, i m\M2 0 8 % 

»1, S2©W«SOGR2 0 5, 2 0 7<OK7>fiy 
^ 1 C>7^ ^ x ^ A^fti 2 0 4 ^IFS 
2(07/i/v=!>A8ftJB2 0 6*®S:8ai$tt. rco 

0 8, »2OfiS0GR2 0 7©xyfy^|:HC* 

Fs, Ar, O2 £r/BWc 0 ^s/^^MJ; 20 

9fg3<£>P-S iBMfc«2 0 8 tS2©tiSOGK2 

0 7 (Cte, * h 1/*^ b 2 1 1 <£>^ — is&^y 

5c -*\ Sl©t«SOGR2 0 5i:it 5tCMl 
fc^2 07/U^x|)A^jbl2 0 6 CD* — /W<^ — ^2 

1 OiW^^tftSO^ fty** — ^2 1 0^e?SH 
5 (15 (a)) 0 

[0 0 4 9] *x^y^fl:|:i3(t5tlSOGi/ 

m 2<KT)\s%~<? J*m\M2 0 6 £r^** fc Itgl CO 30 
tISOGl2 0 5midPITtt o 

bvs<bftZmi<DT;U*^$J*mt1l&2 04^ 

[0 0 5 0] BC 1 3 £A r#;*S:ffiV*fc K^-T 

^^^•^^{cj; 19, fB2 0>7VuS ~*AHMfcK2 0 6 
Rltmi <07/\>%-yj*mkWk2 0 4^x^fy^tt 
»10t»SOGB2 0 SORffi&tf^^^VtDjR 

l«IBj»2 0 3<OftffiSrBU3Si3:^. (B5 (b) ) , * 

^ * ^ ^ ^(d*5 # 5 t/u s ~ $ j*mitm/mm sog 40 

»a*T*>5*^ »1, »2O7/U$ = ?A»M2 0 
6, 2 0 4<aRffj&S#*^*^fctf>, SlOtlSOG 

12 0 5, JBiJiiaift2 0 3oBUttJlfi*?-f^-efco 
fee £/c, *HJfi«"Ctt, SlOW«SOGJR2 0 5± 

<og2 07/u? = *ABMkBl2 0 6 ^^±;c^ufe 
^ k 1 JiiMi 2 0 3 <Dmffi&&m~ttu5. 

[0 0 5 1 ]^ l/^M^-y2 11t»*Lfc so 



s<V7* Z^btZTb 2 0 nmCOT i Njg|2 1 3RXI 
4 0 0nmOCul2l4«Mlfc (0-6 

(a) ) o ^00^, CMP?£[C<fc»?Sg3CDP-S i Btffc 
12 0 8«ffi^*tHi-5*TCuK2 UtTi NSH2 
1 3iiBUCu^7^2 1 5 tCuE»2-l 4' £ 

it ®6 (b) ) 0 nmmmxte, r i Ngi2 i 3<d 

Tm<om3(DP-S i m<tm2 0 8 2 0 nmggtl 

[0052] *sufi«^*5v>rtt. mmsoGm&^v 

bLXT/\s$~*?j>>m{bm*m\'^&. *<d{&<dt/u* 
-i7j*tmm (7/i/^?AKsm s 
-t^mtm, s i^wta^ = ^bn 

[0 0 5 3] **HS«fc*5V^-Cri, »1, SS2 60 

7/U^ = ?A»ft»2 0 4, 2 0 6Wlf^2 0nmW 
T^Lfc^, l«i:T5 nmJ^±5 0 nmTOi 

^xyfy^^^^i: L-C<0*«&WSTU 5 On 

m&mz-z> tDujL-rzz. h*mi,< tez>tzt?>xhz> 0 

[0 0 5 4] *H^J*CjoV>T^r^^^^^®? 

m^tz&. mmr/isz-v&ik&yo, ^j^l^a i (ch 

3> 3^A1 (C<H 9 ) 3^^02^^f5CVD 

ai (0C3H7) 3^ai (ochs) s^cofia^ 

[0 0 5 5] ^7t, #Jtl6«-CttJBIBI6«Wt UTW« 
7/^Pxf i/y; 7'7Wy7y^x-T7K i^^ b 

[0 0 5 6] *Jtlfi«-Cf4, S 1 ^ISi^ 2 0 3 <DB.±^ 
f£l<DT/i'*=L$*>mkm2 0 4SrigfflLfe^, Sil 

[0057] mmm 3 

■f^o 0 7 (a) 0 »J2t», ft 

I30i, ^2cop-s i»{tK3 0 2 &u<fg 1 jfian 

3 0 3&m7£<DMmz&tfL^tz 0 JBl«iE»3 0 3tt. 
m 1 <0 P - S i KfcjRI 3 0 1 OBf3e©«*^*«: $ Mz 

VMtztix^&a ^i^ia^3 0 3 tm2(op-s im 
M3 0 2H cMpmzxvwm&'m^mm&if-mh 

^r^Tofeo ^ICOP-S im<tm3 01 
iW3 0 2«f«[;4 0 0 nmtlfc o JR 1 M 
IB^3 0 3fi, ^^WCVD^^^tMl 
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'tLff?*T> (W) mX\ Rj¥(i4 0 0 nm-Cfc5 o 
[0 0 5 8] &{C, mi<DTsl'^~$*.mkm3 0 4 , 
»l©t«SOGR3 0 5 2fct*m2 07/US = *ARflS 
13 0 6 Lfco #*W*JS#Stt*i6«2 <h 

l^*R"C*>9, BWCr4*lX^*L 1 5 nm, 7 0 0 nm, 2 
0nmHt o m^X^m (EB) !)y^77^« 
(CJ; 5 0 nm<DHs<* — > 3 0 8*r*i"*U^ 

£flm2<aT/uS~**»<fc«3 0 6 >^U 
?L/^->3 0 8^Uc (H7 (a)), 10 
[0 0 5 9] U^M^y'3 0 7i^Lfc 

»2©tiSOGR3 0 9, S3WT/K-!)^ 
itK3-l 0.*«SSc7&£Lfc o H»«\ *ti*:ti4 0 0 n 
itk 2 5nmHf: 0 S 3 <07/U ^ =. <? AgMfcBt 3 1 0 
fit, S2WS8SOGR3 0 9 K7^x^y^/w . 

GR3 0 9©KfK±Ri:Ltffl^5o «V*T, KrF 

x^^L — if y yy?-?^— v) % * 2 

0 0 nm(D7^ VJRCDUv*;* — >3 1 1 

tc'& y v i ?'(^v<7->'ymz£Qm3<DT/i'$~vj*wt 20, 

teJgl3 1 O^x^f-yi/LTif^-yS 1 2Srte^L 
fc (H7 (b) ) 0 

[0 06 0] W:, i/^h^ e ^-y3i l^itt 

$3©T/K^^M3 1 Ofe^^ fc Itf 
2WflSOGg3 0 9<DK7^xyfy^ £ 2 O 
7;K=!^A8M3 0 6£r-r*^ £ U^lOt^S 
OGI3 0 5 W K7^x y f y^ffofc 0 Z.<n=-y7 
«2©#«SOGK3 0 9Pi7^^ 
-^3 12^ g 1 Ot« S O GI 3 0 5 (Cli^-zw^ 
^-y3 0 8«?$W (EI 8 (a) ) 0 30 
[0061] ::x*^ h^>< W** — >3 1 1 SrRfe 

£r£Cfil\, *3ll6«llC:J8V*Ttt, SI 3 or/u^ — £ A 4 o 
iib!3 1 0^/N-K-7^^i:^5(Z)t\ u^h/^ 
->3 1 1 »*lTtt«SOGl3 0 9**fi^JP 

£<E>-?\ tiS OGJgOt-^-x f < f 

[0 0 6 2] £® K^^^^fwJ:!),- IB 

1, g3OT/K^^^M3 0 4, 3 0 6, 

310^5/fy^Lr, fBiSifijR3 o 3"CfeS^^ 
^^■^0«BB*s«ffli-5BlPTLSr»*Lfc (El 8 so 
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(b) ) o *3H6«-Ott, SSlHEift3 0 3©i£±fc:7 

/u* =[>^bK3 o 4ifflv^, sia^bK^iaffl 

f 2, S3(7)7/^x:^iM3 0 6 % 3 10f«ft* 

[0 0 6 3] &fC. /<y7^;u^j:'5 1 5 nm<DT i 
NJ^3 1'3M4 0 0 nmOCu!3 1 4 £jS&7&/&L 

/c (@9 (a) ) e z<D&^ cmp xvm 2 <D#m 

SOG^3 0 9*ldSBfflt6*"eCuK3 1 4 tT i 
NJ^ 3 13 £#F^ UCu ^315tCu IB*! 3 1 
4' £ Lfc .(19 (b) ) o 

[0 0 6 4] #3ttt«W8^Tt>, lyfy^tss© 
7/K-^AMl3 0 6?rfV^\ ^tecOT/uS 

= *-M&aK (T/us = *ARSflsiBS* s \ttr>v% 

[0 0 6 5] ^7t, mim&B3 0 3<DjM:±icmi<OT 
;u*=^$j»8t{tm3 0 4&iIfl!Lfca^ S i £{b«:*li 

[0 0 6 6] 

Sti4R«E]B<Oi«5»fc4rSia-CS £ e 
[Hi] ^^loSWJ^ynt^yo-^t 

[03] *:^0^^^2(^^fe^JC7)^ , n-fe^^D — Sr^-f 
[04] ^^co^2co^^Jco^uir^^n— ^^-f 

[0 5] *»WOi2^t«©^ot^7n-^t 
¥^*^®co^r®0 o 
[06] $^Ol20l»jc7)7'Dt^7n-^t 

[07] ^m<D^3<omMm<Dyt2±^ya—^7jk't 

[08] &&m<Dm3<Dmmm<D7v±xz7v*-%:7]k't 

[09] ^^om3C0||^J(0^ , uir^^n--^^i- 

[0 10] tt**ftSr*r*»(«S«^Wfa5H. 
[011] te3fc*«fe«r*i-**fl:»BoKffiH. 
[0 12] a**jt<oHH*»W-t-5^*o*W*K« 
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[mi 3] =.y7>ymvutbx by<m<omm<om& 
[mi 4] * hvs<m<Dmmtmmm<Di£mm,m<DM& 

101, 4oi -gios i mtm 

102, 4 0 2 -»2 cos i man 

i o 3 l SIMS 

1 0 4 -S3 COS iStffcK. 

i o s— r a** h^^^ 10 
106, i i 3-r^5 = *AHKbBI 

1 0 7-tiSOGg 

1 0 8-SS4C0P-S i g£tejB| 

1 0 9, 3 0 7, 311, 4 

1 1 0-7^W^-> 

111, 213, 31 3-T i NJH[ 

112, 214, 31 4-Cui 
112' , 214' , 314" — C uia^ 

2 0 1, 3 0 1 -Si COP- S im\M 



mi] 

El 1 




103 103 



1 0 3-KlIEffi 1 0 4 -SB 3 OS i BMtR 

1 0 7-*-«SOGja 1 0 8-SU<DP-S I »<b£S 
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2 0 2, 3 0 2-S2COP-S i m\M 

2 0 3, 3 0 3 -mi Stall 

2 0 4, 3 0 4-g£l COT^^^^A^bJ^ 

2 0 5, 3 0 5-jSlOtasOGB 

2 0 6, 3 0 6-%Z2(DT/l'*^$J*mikm 

2 0 7, 3 0 9-^2CQ«SOG^ 

2 o 8-^3cop-s i mtm 

2 0 9, 2 1 1 h h 

2 1 0, 3 0 8, 4 0 9-H/^-y 

2 12,312, 41 1— 8£^* — > 
215, 315, 4 1 4— C yi-fv? 

3 1 0-S3O7^ = *ABMfc« 

4 0 3-T@ffi» 

4 0 4-$l(DS i S-ffcR 

4 0 5 ».» 1 tD®^m^iffeSK 

4 0 6-12 60S i ^ffcffi 

4 0 7 -Sg 2 0ffitttt*ffitf K 

4 1 3-CuE« 

[IU2] 
[g] 2 

(a) 111 112 




103 103 



(b) 111 112* 113 




106, ii a-'-^s-^ASKua i o7-*«sogk 

1 0 S-JMOP-S iHHtIS 1 1 I— T i NR 
1 1 2— C uR 112' -CuE« 
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2 0 I — Sfc 1 P — S i flftfbS 2 0 2~»20P-$ i RtftJB 
2 0 3-K51 MEM 2 0 4~8fil W-p^S^*>i*Rfkia 

2 0 5-W1 <D*r«SOGU 2 0 6-»2 07JU=n^AK<fcja 2 0 B —%2G)~PlV^—+)LX6ti\3Sk 2 0 7-S2^«SOG» 

2 0 7 -»2C0*«SOGK 2 0 8 •- -JS 3 (0 P - S i 2 0 8 ■ -R 3 <0 P -S i BtffcB 2 0 9. 2 1 l-*H/^h 

2 0 9-* hU->-* h 2 1 0-ft/^-> 2 1 0-Jl/t$-> 




4 o 5-k 1 co&eraaj&offl 

4 0 6 - -S2t7)£ f £4bR 
4 0 7-«2<DffiR«*»»H 
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203 203 



.2 0 6 -SI2<07^5-^A»<bB 2 0 7 -£2 CO^fcS O G» 
2 0 8-i530P-S IBftR 2 1 0*"ft/f»->. 
2 1 1-*hUJ?^h 2 1 2 
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213 214 




203 203 



2 0 3-Sgt JBSS 2 0 4-«1O7/^-^A»{ta 

2 1 0— JL/t*-> 2 1 l-*hUy^ h 2 1 Z-jfc/t^-V 

2 I 3-T i NB 2 14— CuB 2 14' -CuEfi 

2 1 5-Ct79^ 
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(b) 314' 313 314- 




315 303 303 

3 0 4-Jfi 1 <D7JUS~$AflMbE 3 0 5 -mi <0*?«SOGB 

3 0 6-JB207^*-^A»<bH 

3 0 7, 3 1 I -Uy^ hl\9 — > 3 0 8-?L/^-> 

3 0 9-rg2<0t*SOGK 3 1 0 3 <07/M -0 AfifblS 

3 12-»/^-> 3 13-TiNB 3 14-CuES 

3 1 4' -CuE» 3 1 5-C u:/?? 



IB 1 0] 

m i o 

(a) 




403 403 



<t>) 409 




403 403 



4 0 1-5B1 <OS i ttJtJS 4 0 2-«2<OS i ttHtK 
4 0 3-TJBES 4 0 4-81OS lM» 
4 0 5-Rl <0tett«3Mfc*K 4 0 6 2 O S i filfcK 
4 0 7-»2<7>te»«*Me»|5l 4 0 9Hfl/<*-> 



(15) 



&ffl 2000-299318 



II 11 
1 1 



(b) 



414 
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4 0 4 -£ 1 OS i 2<t* 4 0 5 I OftR5*«liJa 
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